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Tebl' 1
Wind ProfIIer Sp.clflc.t1on~

Unl' Low Mode High Mode

Operating Frequency MHz 404.37 404.24
HeIght Coverage

Minimum km .50 7.50
Maximum km 9.25 18.25

Transmll Power
Peak (nominal) kW 8,7 11.8
Av~rage (nominal) W 300.0 1600.0

Pulse Width
Coded • 3.33 20.00
Decoded a 1.87 8.67

Pulse Repetition Time
Vertical Beam I 06.667 '48.333
OQlIqU& Beams • 100.e~" 164.614

Receiver Nolet Temp. I< 37 37
System Nai.. Power

Vertical Beam dBm -142 .'44
. Oblique Beams dBm -141 .. '42

Minimum Detectable Signal
Vertical Beam dBm -170 .173
Oblique Beam. dBm -170 .171

Ant.nna Characteristics (all beams)
On-axil Gain ~ 32 dBI
On.·way .. 3 dB BtIamwldlh 2!: 5°
Low-elevatlon Peak Side Lobe

(relative to main beam) < -40 de

.....__ .. AAA AA

1...._- ~ .....

Fig 3-A typical wind profller radar emlls one vtnlc.' and two
nearly vertical beams trom its 40 x 40-1001 collinea, array. S..
lex! lor details.
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Fig 2-A 12-hour plot (rom the wind proliler a' PI8\1e"lIle, Colorado.
Tne plot shows wind speed and direction Irom 0 10 19 km above
the site see le)(! for details.

craft Instruments for medium·range (oret~asts. Other possible
3flplicariOlls lire: for aircra rt routing and clear·air turbulence
prcdiction, missile launch 511rpOfl. and to track volcanic ash, pol
IUlion, hurricanes and tornadoes.

The wind profiler produces hourly measuremcnts of winds frortl
SOD m to 16.2~ km (1640 to 53.300 f1) above the ground. Fig 2
sh(lw~ J2 hourly wind profilt.s from PllllleviIle, Colorado. on
January 7. 1992. Time is ploncd from right to left. The wind
b;1Tbs. which look like mlniatllTe wellther vanes, indicate the direc
lion and :ape:cd of the ",'ind 1\5 a functioll of height and time. A
half-barb rellre~enl.\ (j ~-knot wind ~peed. II full barb i~ 10 knots,
lind a tri<l1l8ulor flllg r~flrcsenl) 50 knolS. This case shows the
shifl in wind direction associated with a weather fronl passing
ovel Ihe profller. It is this twe of detailed, continuous, and real·
rime wind observntioll~ that holds the promise of more accurate
wellther m('lllilorllll! and prediction.

Transmbslon (:IUlrllcteristIcs lind
Inl(lrfl.'rl.'ner h~lIcs

The pro filer transmits and receives signals sequentially in one
venieal lind two near-vertical beam~ from II 40 x 40-foot phased
nrrilY of horizontally potari~ed, coaxial·collin~Rr antenna elements
as i1!\Islrllll:d in Fig 3. Table I lis!s the radar's characteri~tic~.

The rlldiated power is not particularly high by ground·based radar
standards, and the - 25 dBi measured antenna gain 8t tow clc
Yolion an~les minimi7es radi:1lcd power in the horizontal direc
tion. The illlpre~sivc :aystem noise power lind minimum detectable
Sil.lllallcveis lire clue to careful antennA lind receiver de6illn lind
digilal signal proces~ing. The high level of sensitivity required
to d(l¢~t the extremely wcak Tlldar returns makes the profiler vul·
nerllble 10 Interference from CO-Channel SOUrces. Bec8u~e of the
lt~C of inler-pulse And Intul'pulse phase coding and ,ignal proc~ss
lng, Bn interfering slJnal. such 8S 8n FM voice transmission, will
effeclively rtllse: the opcratina noise Icvel rather than produce
erroneous Doppler signals. Becftusl' radar returns typically fall
off wilh rBnge. lhis degradation of the signal-fo-noise ratio results

rcdllc~d profiler ollitudc: coverage.
rile radlllled speclrll for the low Mnd high modes are ahown

In Fig~ 4 find S. respectively. Minimum-shift keying (MSK) phase
coding is lIsed tu reduce the speclral width at the expense of range
resolUllon. The profiler also cmploYli a pulse·to-pulse pseudo-
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Fig. 4 and 6-Radlat8d lpoctra tor the wind prom.r'. low and high model, re,pecllvely. See telll for details.

random phase code which reduces range
ambiguous sLgnal returns, also known as
multiple-trip echoes. A side dfect of this
todinS is e. wealth of spectral lines inside
the envelopes shown in the figureli. A near
by FM receiver (uncd to the profiler fre
quency delecls a IOlle rich in harmonics that
switches pitch once cach minute as the
profilcr alternates between its hiBh and Jaw
modes of operation,

SllInK and Coordination
To avoid man-made electrical noise,

wind profilers are typically located away
from metropolitan areas and high·voltage
eJectrical Jines. The locations are also

chosen to minimize: around clutter (rom
mountalll~ alld moving clutter from air
planes and automobiles. There is usually
some flexibility in the exact profiler loca
tion and antenna orientation. A recent
NTiA report (NTIA TR 91-280) concludes
that a separAtion between the profiler lind
an amateur repeater slation of SO km is
required for compatibility. NOAA is plan
ning mea~llrcmenlS to verify this figure. In
addition, the profiler antenna may be
orlentedlO minimize power in the direction
of the repeater. It is also possible to modify
the profiler perimeter fence to reduce
horizontal radiation. The IHofller silins

procedure. ifl\'ol\'e a desk survty and Rr
testillt candidate IltCI. COOI'dination RtCJl5
can be initiated early in the profiler sitins
staie.

Summary

Althouih 449·MHz prOfiler. have nol
been specified yet. their ehllractllristi(;~

should be Rimilar to thoRe deRcribed above.
Techniques for side-lobe! rrouctlon and In
lerfel'trlCe detection and mhiaation arc· con·
tinually beina developed. There appear to
be solutions to the technical issue5 conceru·
ina shared usc of the 449-MHz bAnd
between aOVer/llllent aaencies and the
Amateur Radio tummllllity. DEl

Strays
HAMMING IN UKRAINE
n In MlII1l8lt.Ttlrremolinos, Spain,
WAJ{C-92 delegate George Amcrlchanjan of
the State Ministry or Communications,
Ukralfle, said thllt sevenll US amllteurs had
shown up at his oHice seeking permission to
operate ham radio. He: ell.poct5 more this sum
mer and I~ wlllln& to .l,:cornmotlRI«: Ameri·
ClIn hams. but would like a letter from the
ARR!. in advance. If you plan to operate In
\Jkr/l;lIe. (llea~e I'lrovidc: the League's Reaula.
tory InfonnutiQn Branch (RIB) with dctails
on when and when you wish to orcrllte, and
a copy or your US FCC license 60 days before
your departure. RIB will airmail an
arpropriate letter with a photocopy of your
lil:ensc to the Ministr)'.-Pal41 Rinaldo.
W4Rl. EditQr

NI<:W VIU";O
U YO/lr IIQ 4/1 Wluk j. a vidC:ll in which
ARRL New Hamp~hire Section Mana&crl
New England Divisioll Vi",e D;r('",tor Warrcll

Rothbera, WD IUDR; Gerald Valcourt.
NYIZj Olen Bellnsky, KA1MLH: DVlIna
Rothbera, KAIRWZ; and EuwKrd WilIiKms,
KAIFZD, show a behind-the-scenes look at
ARRL lIQ, Write to HQ's Educational
Activitics Dcp"rtment to request order forms
and a copy of our AV library rules for
borrowiug this free-loan VHS tape.

IARU Df CONTEST
o The Hungarian Amnteur Radio Soclet~

and IARU Region I will host IARU Rocletie~

worldwide in the 6th lARU Amateur Radio
Direction fillcJiua World Championships
Seplember B-13, 1992. National teams will
consist of B maximum or 12 cOll\lletitors, with
three competitors allowed In tach cate,ory
(Women, Old-Timers, Seniors and Juniors).
The evenl5 will he held In SI6fok, neAr
Balaton l.ake In Hungary.

RUSSIAN AKF.s GOF.S DIGITAl,
d The Rus.ian Amateur Radio Emeraency
Service (RARES) received a donation of
severlll Mt;J·1278 multimodc d:\tB controllers
for I'lacket, RTTY, AMTOR, CW, ssrv lind
fax, C(lurte~y or MrJ En(crpri5c5 Inc of Mis-

sin;",,1 Stale, Mississippi. They'll be used
mainly to ,et up a network between R3A at
thc Russian Jlarliament buildilli and other
places. ARRl Field Services Milllli&Cr Ri~k
Palm, KICE. coordinated shipmcnl of th~
devices. Palm was II natural ehoice to help
because of hi« trip to the Third (nternaUonal
liamvention and Conference in LenlnarAd (Sl
Petersbure) laSl Aultllst (aee "ARCS in th~
USSR," Octllbl:r 1991 QST, paae 16).

CANADIAN flAM MUSEUM
CI Cal\ad"'~ only AlIlatf:llr RadiI> mu~cum.
the Manitoba Amateur Radio MURcum, on
the .r()und~ or the Maullobll Aarlculluraf
MU$CUlllln AII~tin. hold~ Its urrlcilll opr:/Illli
ThursdAY, July 23, at (1:]0 AM, durlna the
Annual TIuc:shermcn" Reunion. TIIl~ Jlon0l3'
\lIe Ronnie Mill:helson, Minister ur Cultlltc.
MerIt",c and Citizenship, has b«-n invited to
orociate. Volunt~r Dperatora are also needed
to mall the VE4MTR July 22-2$ and 10
demonstrate Amateur Radio to the !,ublle.
The buildilll will be open from 10 AM·6 PM
daily (rom May to October. Dave Sn)'dal,
Secrc:l.ry/TrC:lIlIurer/Curator. 25 Quccn\
Crescent, lhllndQn, M8 R7B 101 Canllda,

50 DSTa


